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The present invention relates to the disper-
sion of solids in liquids, and more particularly
to the dispersion of pigments in liquid vehicles
such as are used in the manufacture of paints,
printing inks, and similar products.

In the manufacture of these materials the pig-
ments are initially produced in & finely divided
dry state. A satisfactory product is obtained
when these pigments are completely dispersed in
the fluid medium. However, when the pigments
are added to the liquids by simple mixing, cohe-
sion between the particles prevents a certain por-
tion of them from being “wetted out.” As a re-
suit, the product tends to contain a ecertain
amount of agglomerates which, in application;
resemble large particles. In-order to reduce these
agglomerates, it has been neécessary to resort to
special equipment producing high shearing
forces, such as rolling mills or ball mills. The
use of such equipment introduces into the man-
ufacture an operation which is in addition to the
reglar pre-mixing operation and therefore rep-
resents an added cost.

According to the present invention a com-
pletely dispersed product is produced without the
appearance of agglomerates so that expensive
rolling or grinding equipment and its operation
are made unnecessary.

According to the present invention the solids
and liquids are combined while both are in a
highly dispersed state. This is accomplished by
introducing initially dispersed solids and ini-
tially dispersed liquids simultaneously into a high
intensity compressional wave field existing pref-
erably in a gaseous medium. Since both solid and
liquid phases are very finely divided, they will
tend to remain dispersed for a time. The high
degree of agitation produced by the compression~
al waves results in such an intimacy of mixture
of the solid and liquid particles that a wetting
of the individual solid particles is obtained. The
coalesced solid and liquid particles are then re-
moved from the sound field in a homogeneous
mass.

Any appropriate arrangements may be used to
carry out the method described. As an ex-
ample, the solid and liquid phases may be atom-
ized separately and blown into a chamber sub-
jected to intense compressional wave vibration.
Care should be taken to make certain that the
solid particles are dispersed to their ultimate
particle size when they enter the compressional
wave chamber. The product resulting from the
union of the solid and liquid particles may be re-
moved from the compressional wave chamber by

(1]

10

i5

30

40

45

50

&5

2
depending upon consistency of
In most cases the product may
to flow by gravity into appropriate

various means,
the product.
be permitted
receptacles.

An example of an arrangement suitable for
carrying out the invention is shown in the ac-
companying drawings in which Fig. 1 represents
schematically a plan view of the necessary equip-
ment; Fig. 2 shows schematically an elevation of
an apparatus for removing the treated material
from the compressional wave chamber; Pig. 3
shows a modification of the invention in partial
horizontal section; and Fig. 4 shows an eleva-
tion, partially in section, of Fig, 3.

As shown in Fig. 1 there is provided a mixing
chamber f in which an intense compressional
wave vibrational field is set up and continuously
maintained. This may be accomplished in any
suitable manner, for example, by means of g vi-
bratory diaphragm 2 formed at one end of the
chamber. The diaphragm 2 may be vibrated by
means known in the art, for example by the vi-
brator 8. The diaphragm 2, being firmly elamped
at its edges, may be provided with a magnetic
armature 4. Close tp the armature 4, but sep-
arated from it by a suitable air gap, there may
be arranged an electromagnet 5 having an op-
erating coil 6. The magnet § may be. fixed to g
stationary back member 7 which may form part
of a.casing enclosing the electromagnet strue-
ture. If the magnet coils § be energized with
alternating current of a suitable frequency, the
diaphragm 2 will be set into vibration, thereby
producing an intense sound field within the
chamber . Solid particles in g finely divided
dry state, contained in a storage chamber 8, may
be blown into the chamber 1 through an atomizer
9 by means of compressed air entering the pipe
0. Similarly, at the opposite side of the cham-
ber 1, liquid contained in storage tank Il may
be blown into the chamber in g highly dispersed
state through an atomizer {2 supplied with com-
pressed air through the pipe 13.

The vibration chamber { is shown in elevation
In Fig. 2 with the vibrator 3 at its side. The
solid and liquid storage tanks and atomizers are
omitted in this view. The chamber | may be
made V-shaped in the bottom with an opening
at 14 through which the coagulum of mixed solid
and liquid particles may flow, after dropping
through the chamber, by gravity. The excess air
in the chamber, together with some suspended
matter, may pass out through g pipe 15, in the
upper part of the chamber 1, into g collecting
chamber 16, also V-shaped at the bottom, and
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provided with an aperture {7 through which the
particles which settle out by gravity may be re-
moved. Air, carrying mainly some liquid in the
vapor phase, is then passed into another pipe 18
which leads through a condenser 18 producing
a final condensation of the liquid vapor which is
drained through pipe 20 into a collecting cham-
ber 2{. Any remaining air escapes through the
upper portion 22 of the pipe 28.

A modification of my invention is ilustrated
in Figs. 3 and 4. In some cases it will be found
preferable not to disperse the liquid particles but
rather to maintain the liquid in its fluid state and
to blow the solid particles which are to be mixed
with the liquid into the liquid while the ligquid
is in a state of intense compressional wave vibra-
tion. Care must be taken to insure that the solid
particles, when they first come in contact with
the liquid, are separated from each other to their
ultimate particle size.

The apparatus for accomplishing this as shown
in Fig. 3 comprises a compressional wave vibra-
tion device 8 having a vibrating diaphragm 2 sub-
stantially as shown in the other figures.
ever, in front of the diaphragm 2 there is formed

a more or less flat cylindrical chamber 22 closed

by a cover plate 24 having an outlet 25 for the
egress of the mixed material. Chamber 23 is at
all times maintained full of liquid through the
pipe 26 which may be supplied from the bulk
liquid storage tank 21. The solid particles are
introduced into the chamber 23 by an arrange-
ment which may be similar to that of Fig. 1 and
include atomizer 12 supplied with air through pipe
{3. The pigment or other finely divided solid
material is contained in the storage chamber 11
from which it is fed to the atomizer (2. The
atomizer 12 is provided with an extended nozzle
28 which passes through the side wall of the
chamber 23 into the chamber to a region near the
center of the diaphragm 2 where the maximum
intensity of compressional wave vibration exists.
While in the drawing the liquid has been shown
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entering vibration chamber 2§ from the top and
the solid from the bottom, it will be understood
that it may be preferable to have these elements
in the horizontal plane, or the whole unit may
be turned in other directions depending upon
whether it may be desirable to take advantage
of gravity in assisting the flow of the materials.

In the operation of this arrangement it wiil be
evident that the dispersed solid will enter the
liquid in the vibration chamber 23 within globules
of air. Such air will collect and be driven out
of the liquid by the vibration and may be re-
moved through the opening 25 along with the
coagulum or, if desired, the air may be drawn off
the top of the vibrating chamber by s negative
pressure ‘through the pipe 29 as illustrated in
Pig. 4.

Having now described my invention, what I
claim is:

Method of producing dispersion of solids and
liquids which comprises finely dividing and dis-
persing the solid and the liquid to be treated info
separate dispersions and bringing together the
dispersed solid and liquid particles while sub-

5 jecting the same to the influence of iﬂtense com-

pressional wave vibrations.
RICHARD S. ROBINSON.
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